Puerperium: As in pregnancy, the behaviour of the individual myasthenic is unpredictable. In our experience a relapse seems more likely and more severe than in pregnancy. These patients for the most part were kept in hospital for three weeks after delivery. Nevertheless, one patient (Case 10) collapsed and died at home six weeks after delivery, having left hospital in her usual health. Baby: Only one child was temporarily affected by myasthenia and recovered completely in two weeks. Half of the infants were successfully breast fed. Efforts to demonstrate neostigmine in maternal milk of patients on high neostigmine dosage failed, although breast feeding was stopped on one occasion as the baby appeared to have abdominal cramps after each feed.
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Summary
In the past fifteen years 12 myasthenic patients were observed in 21 pregnancies which resulted in one miscarriage and 20 vaginal deliveries (22 babies). There were 8 pregnancies. In 2 of these the myasthenic state improved, in 3 no change occurred, and in 3 it was necessary to increase the daily dosage of neostigmine during the pregnancy.
One patient who appeared to improve in early pregnancy deteriorated later and died, following a myasthenic crisis, at the thirty-sixth week of gestation. Two previous pregnancies had been aborted therapeutically because of the severity of the myasthenia, but on this occasion the patient insisted that the pregnancy should be allowed to continue. She was the only patient in this series on whom thymectomy had been performed, and this was done at the age of 21, eight years before her first pregnancy. The baby, which was delivered by Caesarean section, died shortly after birth, and autopsy revealed polycystic kidneys together with very marked hypertrophy of muscle in the heart, cesophagus, pylorus and bladder.
All the other pregnancies in this series terminated in the delivery of a living infant which survived, though one baby was myasthenic and required neostigmine for four weeks.
No mother suffered a relapse in the puerperium. Little was known of the measures necessary to restore them other than living the life of being permanently bedridden. Under the inspiration and direction of Ludwig Guttmann the treatment and facilities afforded to these unfortunate people has transformed their outlook on life. They are rehabilitated to live a wheelchair life, taught new methods of earning a living so that they can take their place again as useful members of ordinary society. Indeed, many have had hidden talents revealed since their accident that have enabled them to live a fuller life than before the injury. Marriage is not discouraged when the door of opportunity opens and pregnancy is not banned just because they are paraplegics. As a result of this humane policy, more of these patients are living to an older age in relative comfort, and more paraplegic women are marrying and successfully achieving pregnancy. This paper considers a group of 9 paraplegic patients whose antenatal care and delivery were personally supervised in 11 pregnancies. There were 6 traumatic paraplegics with lesions from C.4/5 to D.12 and L.l; 2 were paraplegic as a result of anterior poliomyelitis and one case was due to transverse myelitis of the spinal cord.
Infections of the renal tract and pressure sores are the two commonest complications of paraplegia. The bladder of the traumatic paraplegic is invariably paralysed; until bladder training has been accomplished resort to catheterization is frequent and infection of the renal tract invariably occurs, leading occasionally to a chronic pyelonephritis. It is essential, therefore, to consider renal function tests, including an intravenous pyelogram. Renal and vesical calculi are commonly found. Chronic infection of the renal tract by organisms of a wide range, resistant to all but the most recently developed antibiotics, is commonplace. Infection of the renal tract that has resisted treatment need not make us advise against pregnancy provided renal function is not impaired. There is, of course, the risk of an exacerbation of the infection during pregnancy.
The hwemoglobin level in pregnancy: A paraplegic patient reacts unfavourably to a hemoglobin below 80 %; there is a greater tendency to pressure sores and renal tract infection. If, therefore, the hiemoglobin cannot be maintained above 80% blood transfusion has to be given. The constipating effect of oral iron on some patients may be more tedious to the pregnant paraplegic where digital evacuation is the normal means of emptying the bowel.
The onset ofpremature labour is of more than the usual hazard in the traumatic paraplegic, particularly if the lesion is above T.10. The patient may be unaware she has started labour and actual premature delivery may occur in unfavourable surroundings without aid being at hand. Three of the 6 traumatic paraplegics in our series had an effaced and already dilated cervix by the 34th week of pregnancy. We therefore at each ante-natal examination after the 28th week examine the cervix and admit the patient if it is effaced; all are admitted by the 32nd week.
Pre-eclamptic toxamia: The blood pressure of the paraplegic patient is more than usually labile. Distension of an abdominal viscus such as the bladder can produce an abnormal pressure rise. In the 11 pregnancies we supervised, a urinary infection that could not be cured was present. One therefore would expect the incidence of preeclamptic toximia to be higher in this group of patients than amongst normal women, yet the reverse was true in our series. Not one case exhibited any signs of pre-eclamptic toxanmia. With a larger series of cases, however, pre-eclamptic toxwemia can be expected to occur. The management of labour in a patient with a traumatic cervical lesion with pre-eclamptic toxaemia should include elimination of the second stage of labour by forceps delivery; elective Cesarean section may be advisable.
The innervation of the uterus: For more than a century it has been known that the uterus has the capacity to contract in labour when the nerve supply has been severed.
Chassar Moir (1939) said 'Most writers assume that the impulses from the uterus which give rise to pain pass by way of the autonomic nerves to the central nervous system. The sympathetic division is chiefly concerned with transmission of such stimuli, but according to some authorities the parasympathetic nerves may also contribute afferent fibres to the uterus. In the case of the former, the path is chiefly by way of the presacral plexus to the spinal cord in the tenth dorsal to the first, and possibly the second or even third, lumbar segments'. Our experience with traumatic paraplegics where the cord is divided above the 10th dorsal segment followed precisely that pattern in labour. They all had painless labours and all had normal polarized contractions. Women who are paraplegics as a result of poliomyelitis do not, of course, have the compensation of a painless labour.
Paralytic anterior poliomyelitis, as the name implies, causes paraplegia by damage to the anterior horns of the spinal cord and destruction of the spinal motor nerve cells to the muscles of the lower limbs; the sensory pathways are not damaged. Therefore, sensation, appreciation of uterine pain and control of the bladder and of bowel function remain unimpaired.
Laboutr: In the 11 viable pregniancies one patient was delivered by elective Cesarean section. The remaining 10 patients were delivered vaginally, 3 by forceps for second-stage delay; the other 7 had a spontaneous delivery.
The diagnosis of the onset of labour, in the traumatic paraplegic where the cord had been divided above the level of T.10, could only be made by repeated examinations of the state of the cervix. The contractions of labour did not seem on abdominal palpation to differ from Braxton-Hicks contractions of the last few weeks of pregnancy.
Breast feeding: All the patients in our series successfully breast-fed their babies. They all, including the quadriplegic patient, had a normal 'let-dowiVl phenomenon during suckling.
Absorbable sutures: Surgery in the paraplegic has shown that absorbable sutures such as catgut are poorly absorbed and it is common for sterile abscesses to form round buried catgut. In our series we avoided the use of catgut in repairing an episiotomy and used instead non-absorbable sutures such as nylon.
Cwsarean section and the paraplegic: Paraplegia per se is not an indication for CQsarean section.
And this holds true for the traumatic paraplegic, the paralytic poliomyelitis case and the patient paralysed due to long-standing disease of the spinal cord. Complications produced by paraplegia such as bony deformity of the spine and pelvis may necessitate delivery by the abdominal route. I have already referred to the consideration of elective CQsarean section in the traumatic cervical case with toxxemia. The decision to use the classical incision rather than the lower segment will arise where the patienthas a permanent suprapubic cystostomy. Fortunately, however, this method of treatment of the paralysed bladder is now virtually abandoned.
The effects of paraplegia on labour are as follows: A traumatic lesion of the cord above T.10 will produce a painless labour with normal polarized contractions, but below T.10 uterine contractions produce normal pain sensation and, if a spastic type of paraplegia is present, the muscle spasm and ankle clonus will be aggravated by the uterine contractions.
The woman whose paraplegia is due to disease of the spinal cord will have a painful labour. If the paralysis is due to poliomyelitis there is no compensatory relief of the pain of labour. Dr L Guttmann Amongst the various problems of social reintegration of paraplegic patients, the sexual problem has been one of increasing importance in recent years. This was only to be expected, having regard to the paraplegic's successful physical and psychological readjustment to a new scheme of life as a result of the advances made in this subject of medicine since the last war. This problem has become more acute in recent years with the increasing number of marriages not only of paraplegic men but also of paraplegic girls, where, of course, the question of motherhood arises. It has been our experience that paraplegic and even quadriplegic women can successfully accept the challenge of motherhood, and in this paper an account is given of pregnancy and labour in 19 patients suffering from severe lesions of the spinal cord at various levels, as a result of injury or disease. Thirteen of these were of traumatic origin due to fracture-dislocation of the spine, ranging from the mid-cervical to the lumbar region. Nine of these (Cases 1-9, Table 1 ) revealed all the signs of a complete transverse spinal syndrome, with paralysis of motor function and complete loss of all forms of sensibility below the level of the lesion; in addition, there was loss of control of bladder and bowels. The causes of the cord lesions in the remaining 6 non-traumatic paraplegics were transverse myelitis in 2 cases, residual syndromes following polio in 3 cases and intramedullary cyst in another; all were incomplete transverse lesions. The details of the 10 patients with incomplete lesions are given in Table 2 . Three patients were already pregnant at the time of injury or disease.
Case 1, aged 28, was 29 weeks pregnant when, in 1959, she sustained an incomplete traumatic lesion at the 7th and 8th cervical segments and complete paraplegia below the 3rd dorsal segment. She had a normal delivery of a healthy girl, nine weeks later.
Case 3 sustained a fracture dislocation of the 6th dorsal vertebra at the age of 21 in 1943, when in the Services, resulting in a complete paraplegia below the 5th dorsal segment. Her paralysed bladder was treated by immediate suprapubic cystostomy. She was admitted to a military hospital immediately after her accident, where she was found to be pregnant. Paraplegia as such was at that time considered as an indication for terminating pregnancy, and this was done in her case at 16 weeks through abdominal hysterotomy. At Stoke Mandeville, where she was admitted in 1945, she made an excellent rehabilitation, becoming one of our best sportswomen and after the war she married another of our patients with a traumatic cauda equina lesion. Twelve years after her injury, at the age of 33, she became pregnant. Having regard to the permanent suprapubic drainage, which could not be discontinued because of her contracted bladder, my colleague, Mr Struan Robertson, decided to perform a classical CQsarean section, and a healthy boy was successfully delivered, who is now 8 years old. One could hardly find happier or more grateful parents, and one could perhaps forgive them for imposing upon the poor boy the Christian names of the two medical attendants -Ludwig and Struan! Altogether, 22 babies have been born -13 boys and 9 girlsto 16 paraplegics and quadriplegics. Four of the paraplegics, amongst them three traumatic ones, had two children each after becoming paraplegics. One more is expecting her second child and two their first. Three already had children before their paraplegia. Two of the 22 babies were stillborn. One died in utero in a patient with a traumatic paraplegia below T.5 (Case 2). This patient became pregnant again two years later and had a spontaneous premature delivery of a healthy girl; she unfortunately died one and a half years later of an inoperable cancer of the bladder. The other stillborn baby was a breech birth at home to a woman of 20 with a complete lesion below T. 12 (Case 7), who did not realize that she was in labour and did not send for the nurse until the baby was born. In fact, the husband discovered this after his return from work.
In discussing several aspects of pregnancy and labour in paraplegic women, the following may be mentioned here:
Pressure sores: The danger of pressure sores, duringpregnancy in paraplegics, as one ofthe main causes of septicaemia cannot be overstressed. Details of the treatment of sores have been described elsewhere (Guttmann 1954) . It is still not generally realized that the formation of sores in paraplegics is by no means an inevitable complication, and the belief that the formation of sores in paraplegics is caused by the interruption of specific trophic nerves, resulting from spinal cord lesions, is quite unfounded. If pressure can be avoided, no sores will ever develop. The best preventive measure is the education of the paraplegic as well as of his family to become sore conscious by explaining to them in detail the various factors which account for the development of sores. In particular, they must learn to appreciate the implication of their loss of sensibility in the paralysed part of the body and the effect of prolonged pressure in producing ischemia by blocking the blood circulation, especially in the bony parts. It may be noted that in none of the patients in our series did sores develop during pregnancy. Anamia: Anemia during pregnancy has to be considered more seriously in paraplegics than in the able-bodied pregnant woman, as this complication lowers tissue resistance to pressure and reduces resistance to infections, especially urinary flare-ups. The conventional treatment with oral iron has its disadvantage in promoting constipation and thus increasing the intestinal dysfunction already resulting from the spinal cord lesion. The haemoglobin must not be allowed to drop below 80 % and, as proved in some of our patients, blood transfusions are the quickest and safest method of restoring normal blood counts. Urological aspects: One of the most important aims in the management of paraplegics is the reeducation of the paralysed bladder and restoration of satisfactory micturition with the least amount of residual urine. It was found that, during pregnancy, all the trained patients, except one who had a permanent suprapubic cystostomy (Case 3), were able to continue their voiding mechanism and only in the latest stages of pregnancy did difficulty develop and catheterization become necessary. There was no exacerbation of infection of the urinary tract in these patients, with one exception (Case 2), in spite of the fact that most of the traumatic paraplegics had an infected urine at the time of pregnancy. Neither did pregnancy cause renal calculosis or recurrence of calculosis in our series of paraplegic women. Case 4 had a quite unusual stone formation in her bladder, with which she was admitted to the Centre four years after a motor cycle accident, in which she sustained a traumatic complete paraplegia below the 5th dorsal segment. Her paralysed bladder was treated for four months with indwelling catheter in the hospital where she was admitted.
On admission to Stoke Mandeville on October 13, 1959, her condition was quite unsatisfactory, due to severe bladder infection. X-ray showed two very large bladder stones, one lying on top of the other like millstones (Fig 1) . They were removed suprapubically by Dr J J Walsh. The patient made a very good recovery from her bladder infection, her urine became sterile and she developed a satisfactory automatic bladder. She was discharged home three months later. She became pregnant last year and delivery is expected at the end of February. She was seen in December last, when her general condition was found to be very good. Postscript (5.4.63): Patient was delivered of a girl on 1.3.63 by forceps. Reactions ofautonomic mechanisms at the end of labour similar to those described in Case 10. Effects of pregnancy and labour on the sensory system: In 1926 Gerstniann reported a case of traumatic cauda equina lesion following compression fracture of L.1, with motor paralysis below L.1 and complete sensory loss below S.2, in a woman who, two years after injury, was delivered of a child with normal labour pain. Foerster (1927) reported a completely painless delivery in a case of spinal cord transection at the level of T. 10 and came to the conclusion, in confirmation of Henry Head's views (1893) on the segmental innervation of the uterus, that afferent fibres from the uterus do not enter the cord above the 10th dorsal segment (Foerster 1936) . Our observations in complete lesions accord with these views, and indeed the absence of nociceptive responses to uterine contraction made the diagnosis of the onset of labour difficult in these patients. Even in complete lesions at lower -thoracic level, labour pain may be so diminished that the patient is unaware of labour even in the second stage, as shown in Case 7.
It is known that sometimes the bowel function -may be upset during pregnancy, and uterine contractions during labour may manifest themselves by bowel movement sensations. One of our -former patients, Case 11, whose first child was delivered by Caesarean section, became pregnant .again four years later. The following is an excerpt from her vivid description of her labour and delivery:
'From the fourth month of pregnancy, the baby was ,leaning on my bowel, and as the months progressed I had less and less control on my bowel movements. On .the night that the baby arrived, I woke up about midnight with the usual feeling that I wanted to have a 'bowel movement, except that after each peristaltic -wave I came out in gooseflesh all over. After half an hour, I decided I would get up and give myself an enema but only got to the bathroom when I noticed a "show". At that moment, the pain got very much *worse, and I realized that these were labour pains and my husband rang for an ambulance. Three-quarters of -an hour after arrival at the hospital, a boy of 7 lb 4 oz mwas born spontaneously.' Reactions of autonomic mechanisms during labour '(viscero-autonomic stress syndrome). The last patient's reference to outbursts of pilo-erection evoked by uterine contractions raises the question of reflex responses of autonomic mechanisms during labour. It has been established for some time that excessive activity of a viscus in spinal man provokes widespread reactions of the cardio--vascular system, sweating and pilomotor functions. These responses have been studied in detail at Stoke Mandeville, particularly during disten-;sion ofthe bladder (Guttmann & Whitteridge 1947 , Guttnmann 1953 , 1954 . They were found particularly conspicuous in cord lesions at and above T.5/6, where the whole splanchnic outflow is situated below the level of the spinal cord transection. They consist of vasoconstriction and steep fall of pulse volume, resulting in lowering of skin temperature below the level of the lesion, marked drop in pulse rate and change in rhythm, large rise of blood pressure, and vasodilatation leading to increase of skin temperature above the lesion.
An opportunity to investigate this visceroautonomic stress syndrome in a high cord lesion during labour arose in the following case.
Case 10, a patient with a quadriplegia below C.6 following fracture dislocation of C.4/5 Seven and three-quarter hours before delivery, surgical induction was carried out by Mr Struan Robertson. Six and a half hours before delivery, the first transient contractions were palpable, when the head of the baby was deep in the pelvis. There were already the first signs of the stress response of the autonomic system, as shown by an outburst of sweating on the left side'of the face, associated with a dilatation of the left pupil. Blood pressure had then risen from the original value (90/55) at the time of surgical induction to 130/90. The pulse was 72 per minute. During the next twenty minutes, the uterine contractions increased in intensity, associated with increase of sweating, which then involved both sides of the face, extending down to the neck and axillary region.
Only about two hours before delivery, when the cervix was fully dilated, did the patient experience for the first time a feeling of tightening in the lower abdomen, which was accompanied by profuse sweat- In conclusion, the observations made on pregnancy and labour in women with severe lesions of the spinal cord are of special interest from a neurophysiological point of view, as much as from the practical gynaecological standpoint. In particular, the profound cardiovascular reactions resulting in hypertension, bradycardia and headaches during the last stage of labour need careful attention by the medical and nursing attendants, as they are indications of the time and method for promoting delivery.
Mr John Sophian (Worthing) said that from the papers by Dr Guttmann and Mr Struan Robertson one important fact emerged: that only two cases of toxwmia developed in the paraplegics studied in pregnancy, in both of whom the lesion was at or just below the 1 1th dorsal nerve.
It might well be, that in these two cases, to the stimulus of the utero-renal reflex was added an irritative lesion involving the pathway as well. Another important fact was also revealed in that although the paraplegic displayed a labile hypertension, yet she was considerably immune from pre-eclampsia; this negatived the concept that an irritable vasculature per se was the basis of its 'Ttiology.
Meeting February 8 1963
Clinico-pathological Meeting Adrenogenital Syndrome Death on the 23rd day from Addison's Crisis Frank Musgrove MD FRCOG and Bani Chaudhuri MB MRCOG This was the first child of normal healthy parents, who gave no hereditary history of similar cases of the syndrome occurring on either side of the family.
The patient's pregnancy was normal until the 32nd week when she developed glycosuria and increasing hypertension. Apart from the latter finding, at no time did she develop pre-eclamptic symptoms or signs.
Her labour was spontaneous at term and normal; the baby weighed 7 lb 11 oz. Examination of the baby at birth revealed extemal genitalia suggestive of a male with a normal-sized phallus and a rugose scrotum which, however, contained no testicles. It was duly registered as a male infant. For the first eight days feeding and behaviour of the baby remained normal except that it failed to gain weight. On the eighth day it developed the following symptoms: (1) Intermittent vomiting of bile-stained fluid; these vomits, of small volume, were not necessarily associated with feeding. (2) Continuous weight loss; by the 11th day the totat amount of weight lost was 18 oz. (3) Recurrent pyrexia, varying between 970 and 990 F. (4) Persistent tachycardia of some 180 beats per minute.
Clinical findings at this time were suggestive of a low-grade infection accompanied by tachycardia. Investigations: ECG, apart from the tachycardia, was normal. X-ray of the chest revealed no abnormality. A straight suspended X-ray of the abdomen was normal, and excluded a hiatus hernia. Cultures of urine, gastric washings, nasal,. aural and umbilical swabs grew no pathogens. The blood picture was normal. In view of subsequent developments, it is regrettable that no electrolyte estimations were done.
